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(54) HAND-OVER METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hand-over method by which a smooth 
hand-over can be conducted even under fading environment. 

SOLUTION: A control channel for an added object cell is detected (S12)and when a 
reception level of a control channel during communication is smaller than a prescribed 
value ThOCH (S14)the communication quality (transmission loss) of the control 
channel during the communication is compared with the communication quality 
(transmission loss) of the control channel for the added object cell (S16). Then it is 
judged whether or not a reception level results from a momentary cause due to the 
effect of fading or the like based on temporal fluctuations of the communication 
quality of the control channel for the added object cell (S18S20)and addition of a 
branch is executed only when the reception level does not result from the momentary 
cause dus to the effect of fading or the like (S22). 



CLAIMS 



[Claim(s)] 

[Claim 1]A handover method judging whether a control channel of additional candidate 
cells is detectedand a handover is carried out to additional candidate cells based on 
the time amount of change of communication quality in a control channel of additional 
candidate cells when a receiving level of a control channel under communication is 
smaller than a predetermined value. 

[Claim 2]A handover method according to claim 1 judging whether average value of a 
receiving level within predetermined time is measured as a time change of said 
receiving leveland a handover is carried out to additional candidate cells based on 



average value of said receiving level. 

[Claim 3]A handover method according to claim 1 judging whether multiple-times 
measurement is carried out as a time change of said receiving leveland the handover 
of the absolute value of a receiving level within predetermined time is carried out to 
additional candidate cells based on each absolute value of said receiving level. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to communication of a CDMA systemand 
relates to the handover method at the time of moving in the service area of a base 
transceiver station. 
[0002] 

[Description of the Prior Art]In a CDMA (Code Division Multiple Access) method. As 
shown in drawing 7 when moving between base transceiver station BTS1 and 
BTS2moving terminal MS receives each base transceiver station office BTS1 control 
channel CH1 which are transmitted from BTS2and CH2and determines the brunch 
used according to the receiving level. Since two or more brunches can be used 
simultaneouslythe additional deletion algorithm of a brunch poses a problem. 
[0003]In the W~CDMA methodwhen performing a soft hand overthe method which 
performs additional deletion of a brunch ignited by the receiving level of the control 
channel (control CH) transmitted from the base transceiver station BTS is devised. 
[0004] 

[Problem(s) to be Solved by the Invention]By the waythe receiving level of control 
channel CH1 in mobile station MS and CH2 is not influence of phasinga 
buildingetc.and is not necessarily changed in line type. In particularduring movement 
of mobile station MSa receiving level is sharply changed like waveform L1 shown in 
drawing / and L2 according to the position of mobile station MS. Howeverin the 
judgment technique by the momentary propagation-loss value by conventional 
technologyunder the influence of phasingas shown in drawing 7 the area of a 2 brunch 
(DHO) state occurs into a fragment (BA1-BA4). If mobile station MS moves [ this 
state ] to an arrow directionwhenever it will go into the DHO area BA1-BA4a brunch 
addition is performedand brunch deletion will be performed whenever it comes out 
from the DHO area BA1-BA4. For this reasonif movement speed is a high speed or 
the depth of phasing is largea brunch addition and deletion will occur frequently and it 
will be easy to generate the quality degradation by itand call clear-down. 
[0005]Inside of the area of base transceiver station BTS1 (only by communication 
with base transceiver station BTS1 quality is maintained enough and) Since mobile 
station MSbase transceiver station BTS2and the propagation loss of a between are 



large when the brunch addition to base transceiver station BTS2 is performed at the 
place considered for there to be also little influence to other usersmobile station MS 
will need big electric power. It will affect it not a little as an interference wave to 
other users. 

[0006]Thereforeand it did not perform the addition of the brunch without 
necessityselecting only the brunch of a proper (quality was stabilized) receiving level 
was called for. 

[0007]This invention was made in view of the situation mentioned aboveand an object 
of an invention is to provide the handover method that a smooth handover can be 
performed also in phasing environment by communication of a CDMA system. 
[0008] 

[Means for Solving the Problem]In order to solve a problem mentioned abovein the 
invention according to claim 1. It is judged whether a control channel of additional 
candidate cells is detectedand when a receiving level of a control channel under 
communication is smaller than a predetermined valuebased on the time amount of 
change of communication quality in a control channel of additional candidate cellsa 
handover is carried out to additional candidate cells. 

[0009]In a handover method according to claim 1 by the invention according to claim 
2It is judged whether average value of a receiving level within predetermined time is 
measured as a time change of said receiving leveland a handover is carried out to 
additional candidate cells based on average value of said receiving level. 
[0010]In a handover method according to claim 1 by the invention according to claim 
3It is judged whether multiple-times measurement is carried out as a time change of 
said receiving leveland the handover of the absolute value of a receiving level within 
predetermined time is carried out to additional candidate cells based on each absolute 
value of said receiving level. 

[001 1]ln this inventionit is judged whether a control channel of additional candidate 
cells is detectedand when a receiving level of a control channel under communication 
is smaller than a predetermined valuebased on the time amount of change of 
communication quality in a control channel of additional candidate cellsa handover is 
carried out to additional candidate cells. Thereforeuseless two or more brunches 
state can be avoided by communication of a CDMA systemand call loss by frequent 
occurrence of additional deletion can be avoidedand it becomes possible to perform a 
smooth handover also in phasing environment. 
[0012] 

[Embodiment of the Invention]Hereafteran embodiment of the invention is described 
using Drawings. 

A. Principle drawing 1 of an embodiment is a key map of an example to which mobile 
station MS is moving between base transceiver station BTS1 and BTS2. In drawing 
Icontrol channel CH1 and CH2 are transmitted from each of base transceiver station 
BTS1 and BTS2 to mobile station MS. Mobile station MS receives each base 



transceiver station BTS1 control channel CH1 of BTS2and CH2and it is measuring the 
receiving leveland gets downand it can compute a propagation loss. It is [ that got 
down and the propagation loss communicated / direction / electric power / with few 
base transceiver stations BTS ] efficient If the influence of phasing is disregarded 
when transmitted with electric power [2 / each base transceiver station BTS1BTS2 
to control channel CH1/ CH]The receiving level (received power) in mobile station MS 
of each base transceiver station BTS1 control channel CH1 from BTS2and CH2 is 
linearly changed like line segment [ which is shown in drawing 2 ] L1and L2 according 
to the position of mobile station MS. Thereforethe additional area of a brunch 
becomes like field BA to illustrate. 

[001 3]Howeveras mentioned abovethe receiving level of control channel CH1 and CH2 
is not influence of phasinga buildingetc.and is not necessarily changed in line type. In 
particularduring movement of mobile station MSa receiving level is sharply changed 
like waveform L3 shown in drawing 3 and L4. It is an important point of the CDMA 
communication method to perform a suitable brunch addition and to enable it to 
perform a handover smoothly under such real environment. Soin this embodimentit is 
made not to perform the brunch addition of control channel CH1 and CH2 which 
observes the amount of time change of a receiving level and the receiving level of 
control channel CH1 and CH2 absolutelyand is unnecessary based on this observation. 
[001 4]B. Explain operation of this embodiment in detail with reference to operation of 
an embodimentnext the flow chart shown in drawing 4 . Drawing 4 is a flow chart in the 
case of shifting to 2 brunch state from 1 brunch state. Firstat Step S10detection of 
the control channel of additional candidate cells is triedand it is judged whether it 
succeeded in detection at Step S12. And when undetectableit returns to Step S10 
and detection of the control channel of additional candidate cells is tried. 
[0015]On the other handwhen mobile station MS is in the position P1 shown in 
drawing 5 only control channel CHof base transceiver station BTS1 1 can receivebut 
supposing it moves to the position P2 from the position P1 control channel CHof base 
transceiver station BTS22 can be received. Thereforewhen it moves to the position 
P2the decision result of Step S12 shown in drawing 4 serves as "YES"and progresses 
to StepS 14. 

[0016]In Step S14it is judged whether the receiving level of the control channel under 
communicationi.e.the receiving level of control channel CH1 of base transceiver 
station BTSlis smaller than the predetermined value ThCCH. And when the receiving 
level of control channel CH1 of base transceiver station BTS1 is beyond the 
predetermined value ThCCHbrunch adding processing is not performedbut returns to 
Step S10 and performs detection processing of a control channel. 

[0017]This is having judged whether it is inside of the area of base transceiver station 
BTS1 under communicationand judging whether there is quality of enough of the 
brunch under communicationand consentas shown in drawing 6 . Clearlyin the area of 
base transceiver station BTSIwhen communication quality is maintained (i.e.when the 



receiving level of control channel CH1 of base transceiver station BTS1 is beyond the 
predetermined value ThCCH)it is judged that it is not necessary to perform a 
handover. 

[0018]On the other handwhen the receiving level of control channel CH1 of base 
transceiver station BTS1 under communication is smaller than the predetermined 
value ThGCHit progresses to Step S16 and the following judgment is performed. This 
judgment is processing usually performed with the CDMA system. 
[0019] 

LpoLdmax+ThA>Lpnew — hereit is a brunch propagation-loss ThA:brunch addition 
threshold Lpnew:DHO addition candidate propagation loss during 
LpoLdmax:communication. 

[0020]And when the sum of the brunch propagation loss LpoLdmax and the brunch 
addition threshold ThA is below the DHO addition candidate propagation loss Lpnew 
during communication. Since a possibility that communication communication quality 
will deteriorate by brunch addition is highit judges that it is not necessary to perform 
a handoverand returns to Step S10and detection processing of a control channel is 
performed. 

[0021]On the other handduring communicationwhen the sum of the brunch 
propagation loss LpoLdmax and the brunch addition threshold ThA is larger than the 
DHO addition candidate propagation loss Lpnewlt progresses to Step S18 and 
average control channel receiving level AVCCH between TADD(s) is measured to the 
brunch which filled the brunch addition threshold ThA. And average control channel 
receiving level AVCCH performs [ whether it goes into a thresholdand ] the following 
judgment again at Step S20. 
[0022] 

LpoLdmax+ThA>AvLpnew — here — under LpoLdmax:communication — brunch 
propagation-loss ThA:brunch addition threshold AvLpnew:DHO addition candidate 
propagation-loss average value (Lpnew:DHO addition candidate propagation loss) 
It comes out. 

[0023]The judgment in the above-mentioned step S20 is forjudging whether it is a 
momenta'y thing which the receiving level of the brunch permitted at Step S16 
depends on the influence of phasing etc. That issince the added level of the 
communications channel of a brunch will become extremely low at the next moment if 
the brunch which went into the threshold momentarily is added only by the decision 
result of Step S16there is no meaning to add. By performing continuous action of the 
brunch addition deletion by itdegradation of qualityand when the worstcall clear-down 
may occur. Thereforeonly the stable brunch is added according to the decision result 
in Step S20. 

[0024]Namelyat Step S20when the sum of the brunch propagation loss LpoLdmax and 
the brunc h addition threshold ThA is below the DHO addition candidate propagation- 
loss average value AvLpnew during communication. It judges that it is a momentary 



thing to depend on the influence of phasing etc.and returns to Step S10and detection 
processing of a control channel is performed. On the other handduring 
communicationwhen the sum of the brunch propagation loss LpoLdmax and the 
brunch addition threshold ThA is larger than the DHO addition candidate propagation- 
loss average value AvLpnewit progresses to Step S22 and a brunch addition is 
performed. As a resultas shown in drawing 6 only stable brunch BA6 is added. 
[002 5] Although the above -mentioned embodiment explained the case where it shifted 
to two brunches from one bruncha branch number is not related about the point of 
the addition of a brunch. The technique in which three brunches are also the same is 
applicable from two brunches. 

[0026]Since it is a numerical value which judges whether area inside-and-outside 
judging threshold ThCCH in Step S14 is in the communications area of the base 
transceiver station BTSappropriate values differ for every base transceiver station 
BTS. Although it is also possible to have a near appropriate value by the mobile 
station MS sideit can be preferably judged more correctly by including the information 
in the control channel information of the base transceiver station BTS whether it is 
inside of area. 

[0027]Although the calculating method of the DHO addition candidate propagation- 
loss average value AvLpnew in Step S16 was described to be a time averagethe 
method which increases a measurement count can also perform it. That isStep S16 is 
repeated several timesand if all are in a thresholdsuppose that it progresses to the 
following step. Since it is processing forjudging whether the receiving level is 
stablethe variance of the amount of receiving level changeetc. may be used. 
[0028] 

[Effect of the Invention]As explained abovewhile being able to judge more correctly 
the validity of the additional candidate brunch at the time of the handover of a CDMA 
system according to this inventionFrequent occurrence of brunch addition deletionand 
the quality degradation and call clear-down accompanying it can be avoidedand the 
advantage that a smooth handover can be performed also in phasing environment is 
acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is the key map of an example to which mobile station MS is moving 
between base transceiver station BTS1 and BTS2. 

[Drawing 2 ] It is a key map for explaining the theoretical brunch area between base 
transceiver station BTS1 and BTS2. 

[Drawing 3 ]It is a key map for explaining the receiving level of the control channel 
under real environment. 



[Drawing 4] It is a flow chart for explaining operation of this embodiment. 
[Drawing 5]It is a key map for explaining operation of this embodiment. 
[Drawing 6]It is a key map for explaining the brunch added by this embodiment. 
[Drawing 7]lt is a key map for explaining the brunch area added in accordance with 
the judgment technique by the momentary propagation-loss value by conventional 
technology. 

[Descript on of Notations] 
MS Mobile station 

BTS1 and BTS2 Base transceiver station 
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